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airi 



2x>rii 24# 



2000 



.}Z/ Savld X. flah«l&betg« Pho, havt Via pdalti6ti of 

C^xoCaaaar^ Haiber sad Cblaf < Leukedda aarrrlaa^ as well aa Seodr 

rjiRBtfeartav Caaeer Ceatav ia ITew v^rle City/ Haw Yorki 



tn 



had bagUh invaatigatiag the uaa of alpha aalttara fox thaxapy 
*')»y 1990, fixat foGuaiag e& ]3ia«uth-2l2 as an alpba e&lttex for 

^ahiftad focua fxo& blflBUth-212 to bi8nuth-213 aad actliiiiui-225 aa 
l^aourcaa of alpha radlEtloa for thexapy with Ixmuaoeoaju^atee . 

3lB, addltloa to oonduotl&g human txlaia with l«u)eemia uaiag 
hiaiauth-213 eenjugatad with aatlhodlas havlag. ^aolfidty Cor 
laukasla o«ll aaaoclate<l,«ntl»*As, wb alao hagaa iji-vifira atudiaa 
ualxig aetiBlaB-225 aa th« xsdlenatal. 

tta aaaaaaad call klllin? aotivlty iR~vitro Ujiag a«tlaivn-2as 
eoaduffatad to BuKidS as Uia taxveting snlaty. 
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707 tbi ln-vlt» fcritli w tscgvtid BX,60 (CD33 poBltiva eallft 
dApsgited ift ^lUAtltUa qC SO/ 000 e«lla par mil la 96 wall 
plataa. 



Vha calla war* aj^oaad tq mzyiatf eaneantratiaaa of a6tl.nitifflt!22S 
eeajugtttd to HuHlSS for '41 heuva. Ajs & coatsol, tha CDsa 
aagttlva NL3X eoll llaa waa also axpeaad fee [iu^ili] BtffldS. 

kttn 48 houra, [H*3]tlijfaidlae addad to wall, and 
oaUa vara iaeufaatad for 4 heuva and tkaraaf tt» harvaatad by 
papar filtzatloa. {B<-3j<:ayAldiao uptlJce Indicatad tha pviaaiica 
of vlafala cailfl. Th« ratio of tH-3] thynldlna takan up by calla 
BJ^Aftad to CAB-2Z5] I{uK195 versus the [B>3] Uiymidina takan tip by 
ealla grown in aadla, wblcb wara not axpoaad to tha aeclaiusi, 

^^onjusatO/ pzoiridad tha pareantaga dataraJLaatlon of vlabla c4ll« 

||par doaa leval. ■ 

la attachad graph llluatrataa tha affioacy of actiiilUB->a25 
^yeoAjugitaa targatad apaelfically to apitopoa cbaraetariatie of a 
^^artloular call llae* Tm diefarant dosea of alpiha radiation 
^^ra applied to tha ealle^ Q.12 ci/« and O.0012 ci/g. 9he 
kraaulta iadieate that with tha higher la7el of radiation (0.12 
^/g) tha conjugate of Bctiaiua«229 bound to S\Afl95r having '. 
^peelfielty for BLtO, raaults in the aasantially conplate 
(lHaatrocttoa of viable calla. The taaulta alao lllaatrata that 
l^vea at tha lower IbtcI sadlatlon (0.0012 ei/g) the 
immoeonjugate having apadfioity for eella abowad a 
greater reduetloa la viability than even 100 fold higher lev^le 
of radiation (0.12 Cl/gj adolalaterBd using the sana 
laauneeaajagataa to RAJi cella that have no epitopes to which 
BWlSd Will bind. Theae results illustrate tha principla of 
u#iag aetinita»aa<5 ia aa iffaunoeoajugata having apeeiflelty Cor 
target eella. 
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ThBsa in^vitro atudia* eonpiirt favorably with tha rtsultf w* 
ebuiacd MMioig bliButb-213 bdtind to EiiM195 m illuafcratad in 
riQUrt a» pa^a 172 oS MlXula et tl. «AIpha Xnlttloff Blmuth 
eysldhaxyUittuyl dTVA Coaitvuets of AQcovbinftnt BumBoljed to^l- 
CD33 AatlbodtMl PhiZB&Bokllwtief, Bldsetlvlty, Texleity ind 
Ch«Bl«try^' in* jreuxiul of Wielear Mdleln*, Itol. 40, tto. 1/ 
Juuiazy 1999, ft copy e{ Whldti is fttt&ohid iMteto. Targetintf- 
20/000 HLSO e«ll8 V^T wftll, tfii-213] HUIOSS reaChad call 
viability of laia than nt eoneantratlona providino batwain 
iflT* and 10" Cl/al, Tha ffrxph lUbnittad harawtth ahowa that [kc- 
225] HuMlSS xaaehad tha aana lavala at lua than 10'' cx/ml, 
baaad on tha presant tatay usln^ 50,000 cellf par wall. 

Z haraby dedaxa that all atacanaata aada har«lA of my ovnx 
knaiaadtfa era tzua and that all atabvaanta aade on InfoEnatlod and 
^ballafi a£« b«li«ved to ba txamt and forthar that tbaaa atatsMAts 
||wtra nada with tbe kaowladge that wllltul falae Btatemants and tha 
||like ao oAdfl ara pwlihabla by f ina or l^riaomant, or both, undar 
f|flaetioA 1001 of Tltla 18 of the Uhitad states Coda and that such 
l^lltUl folaa Btataoaata nay jeopardiea the validity of the praaent 
ilpatant. 
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91 Vt yHSlED IfASBI HOSMS AMD nUBSNMOC OITICI 
In rt ths applleadon of; 
GSaiailfGS, MBurltfl V. 

Coaerol number: 90/005,214 Group tet UAlt! 1641 

ril«ds n«e«Hiber 21, 1998 SmlnM: B, Ngruyaa 

{U3: U.S. ?&ttnt S,246^69l 

I 

DEGLMIMiaMr tniDBH 17 e«t ijcia 

WaahiagtoiLr 20231 

Sir: 

1-3 

David A. aehel»ba£g» I^.d,, pud, have tiipo*itipn 
^xottttoT, M«iiib«« and Qiiwf, iQukeinia servicar aa wbXI at H««d, 
'^eaatopdlatie canear lanuinochualatsy Laboratoryr Memorial siou- 
^ttarlag Cancer Canttr la New York City/ Haw YorKf 

^, ■« CQ-ftutbor with Ktttta Straitd and Otto 6«Baew oS tha 07 
^tiblicUldn antitiad ^Tar^etlng In Bxytbrolaukaala Klea: ^ 
Ijilladialodiiiatad and chalatad RadlBmatal-Conjugated MottoclonaX ^ 
l^tUod/' Menoolonal Antlbedlei Drug Sevaldpaantr Sain Jecob Able < 
^ynipoBlub for Dcug Daraxopmanti 1902, pvgas 159 1*71; ^ 

i > 

Aa mtntioned 1a thmt ^bIlc«tloa, wa had bagon by 19B0 to ^ 

eonflidar utl&g alplu asiittera for therapy r and for alpha odMttara jn 

wa and other inTeatlgaton In thA f laid focused en bla&uth-212 q 

with virtually all tha affort^ going forward with reapeot to Q 

biamuth-aiz; ^ 

It waa only aftet the urging of Dr. Gaarlinga that wa audi latar, 
aftar wt praaanted our d^ta ahowlng utility^ otheri in tha field 
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dlv«rt«d our foeu trea biiBsath-212 to tctiaiUB*22fi «&d biiuitb- 
ai3 as lattteds of il^iu ifadueiaa foe thos^py. 

Pr. Gaarllagi iMd« bo owar* th«t th« phyfldil cMViecovltties of . 
tha ealaoioM of Bl-2ia/Ae-223 ttida tibo*« lootepai Cho aeat 
llleoly iootopes t&tt eoiud bo feealbly UBOd ellAloolly for ftlpha- 
pixblelo bosod radleinuaoUxaripyi After ecvoril yoero of 
lav«ati0«eion this eoBc«pt iio(r boon v«3,idatod In nuoa&s. 

aincB lavelvtnant with Or. GMrliags begBtt wo hov« now eonductod 
tlplift tborapy trlolf ia httnons with loukeslor with aafcty ud 
aatl-leukeolft oetiTity deaonstrtttd. Mo havo also «ehlovod 
oueeaao iAxvitJTO viibf aebiBitaBr«22B at tho ridlODOtol t&it 
iruggoota that alalUr ocf ivlty of this lattoi iMtopo w b« 

^laiblB in hunant ao wall, ^ 

1 1 1 

g. CO 
^horaby declaro that all atatenenta aacio harain of &y own 

^wladgo tro btuo and that all stat«anka mado on inferttatloh and > 

^llof «ra baiiavad to hk, trua; and furthor that Chaao atatanants > 

ira nada with the kDewleelva that willful falao atate&onfea and tha r~ 

^l,ilca so isada ara piuii«<tBL^« by flna or isiprisonmantf or both, undar ^ 

i^tion 1001 of Titlo 18 of the Ubitod Statos OodO and that such — 

K^liful f^l^o atataiDanta oay jtopardiia tha validity of ehi proiont 

fir 
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